: A schematic representation of the filtering procedure. In each cluster of overlapping intervals, the interval with smallest p-value is the result.
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Novel Intervals UFE ± 10kb \ LMM ± 10kb LMM ± 10kb \ UFE ± 10kb LMM ± 10kb UFE ± 10kb Figure S2 : Proportion of novel intervals among all intervals found by FAIS-WY for the phenotype YEL with the highest degree of population structure. The green part shows the proportion of novel intervals found by FAIS-WY. The red part (UFE ± 10kb \LMM ± 10kb) are intervals containing an UFE hit or are in close proximity (± 10kb) to one and the hit could not be found with a LMM. The blue part (LMM ± 10kb \UFE ± 10kb) are intervals containing a LMM hit or are in close proximity (± 10kb) to one and the hit could not be found with an UFE. The purple part (LMM ± 10kb ∩ UFE ± 10kb) are intervals that contain both, a hit (± 10kb) found with an UFE and a LMM.
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S3 Simulation study: additional results
The supplementary figures in this section may aid in our discussion of the performance of FAIS and FAIS-WY. In all figures in this section, α = 0.05. Figure S5 shows the proportion of correctly detected significant intervals for FAIS, FAISWY, BRUTE and UFE, for different values of p case , as the length of the significant interval increases, averaged over M = 1000 trials. It appears that the length of the significant interval does not appear to play too much of a role for the first three methods -for example, see panel p case = 0.5, where the detection rates are fairly constant per method for FAIS, FAISWY and BRUTE. However, note that UFE performs poorly for longer intervals, for p case < 0.9.Figure S6 (on the next page) shows the same information, with the roles of p case and l, the length of the significant interval, exchanged. This figure more clearly shows that FAIS and FAISWY are significantly more accurate than BRUTE, and that UFE performs progressively worse as the length of significant intervals increases. This is to be expected, since UFE is only attempting to detect a significant difference in single SNPs. However, this figure decisively shows that, for detecting significant intervals, UFE is far inferior to interval-search methods.
S3.1 Speed, as the number of permutations varies
S3.3 Accuracy
Finally, Figure S7 shows the resulting False Discovery Rate (FDR) when FAIS and FAIS-WY are set to control the FWER at α = 0.05. As expected, the FDR decreases with increasing p case . This figure should be compared to Figure 4 in the main text which illustrates the difference in power between these four methods.
All simulations were performed on an iMac with CPU 2.9 Ghz Intel Core i5, and 16 GB of RAM (1600 MHz DDR3). Figures were produced in R using ggplot2. 
